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其对甘蔗渣的糖化力、FPA 酶活及 CMCase 酶活为选育指标，经过 21 代传代，
获得一组可高效分解甘蔗渣的复合菌群。 
通过对该复合菌群的固态制曲产酶条件的研究，确定了其制曲 佳条件为：
培养基蔗麸比为 1∶1，含水量为 70%，在 35℃下培养 48 h。成曲 FPA 酶活为
35 U/g 干曲，CMCase 酶活可达 1100 U/g 干曲，糖化率为 39.7%。同时确定了
该复合菌群对甘蔗渣的 佳糖化条件为：曲料比为 2∶1，加水比为 1∶10，55 ℃
































The utilization of lignocellulosic biomass has became the world hotspot for 
many years. Sugarcane bagasse was a kind of agricultural waste which was 
received more and more attention recently. In this study, the microflora with 
high cellulase activity was screened from the natural sample by domestication 
using bagasse as sole carbon source. The saccharification yield, FPA and 
CMCase were selected as the domestication parameter.  
The optimum conditions for cellulase production of solid-state 
fermentation were achieved as: the ratio of bagasse to wheat bran in medium 
was 1∶1, the water content of the medium was 70%, cultured at 35 ℃ in 48 h. 
The saccharification yield, FPA activity and CMCase activity were achieved as 
39.7%, 35 U/g and 1100 U/g, respectively. The optimum conditions for 
bagasse saccharification by the microflora were obtained as: the ratio of starter 
material to bagasse was 2∶1, the ratio of material to water was 1∶10, the 
culturing temperature was 55 ℃, saccharification time was 18 h. The 
saccharification yield of bagasse was 41.5%.  
The species and their relationship of the microflora has been studied 
preliminarily. The results showed that there were more than 5 species of 
micro-organisms existed in the microflora. The strain Ⅱ possess high 
cellulose-degradation ability with a FPA activity of 20.6 U/g and a CMCase 
activity of 844.3 U/g, and the saccharification yield of bagasse was 26.5% 
(w/w). The strain Ⅳ possess low cellulose-degradation ability with a FPA 
activity of 7.9 U/g and CMCase activity of 81.1 U/g, and the saccharification 
yield of 14.3 % (w/w). The strain Ⅴ possess cellulose-degradation ability 
weakly. 
The relationship between these strains was studied in this paper. As 
mixed culture, strain Ⅱ and strain Ⅳ competed with each other, which result in 
decrease of cellulase activity and bagasse saccharification rate, but their 















excrete some substances to accelerate the cellulose degradation. The strain 
Ⅴ can accelerate the strain Ⅱto produce more cellulase.  
The stability of this cellulose-degradation microflora had been studyed 
preliminarily. Cultured for 20 generations continuously, the capacity of bagasse 
saccharification, cellulase activity and the composition of microbial can 
maintain stable. At solid-culture condition, the microflora had a strong 
resistance to the interference of other microorganism in environment. The best 
method to conserve this microflora was keeping them in a medium with 
glycerol at low temperature, which can keep the saccharification ability and the 
composition of microbial stable. 




























中国的生物质原料相当丰富，每年产量约为 11.45 亿 t，仅农作物秸秆、皮
壳一项，每年就达 7 亿多 t，其中玉米秸秆占 35％，小麦秸秆占 21％，稻草占
19％，大麦秸秆占 10％，高梁秸秆占 5％，谷草占 5％，燕麦秸秆占 3％，黑麦
秸秆占 2％。可见，玉米秸秆、小麦秸秆和稻草是中国 主要的三大秸秆。此外，
来自林业副产品、城市垃圾和工业废物中的生物质纤维素原料量也很可观[4]。据
国家农业部提供的数据，中国秸秆资源量达 6×109 t，只有 3×109 t 用于薪柴燃料
的消耗。而林业部提供的数据显示，我国林业废弃物资源量为每年 8×109 t，其






























图 1-1 纤维素结构 
Fig.1-1 The structural of cellulose 
 
纤维素分子的大小常用聚合度（DP）来定义，即葡萄糖残基的含量。一般
认为植物纤维素 DP 约在 14000 以上，微生物纤维素 DP 约为 3500，商品纤维































图 1-2 半纤维素分子化学结构示意图[64] 
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